Elevated interleukin-9 receptor expression and response to interleukins-9 and -7 in thymocytes during radiation-induced T-cell lymphomagenesis in B6C3F1 mice.
Dysregulation of cytokine receptor expression and responsiveness to cytokines is hypothesized to play an important role in the development and expansion of preneoplastic cells or progression of neoplastic cells during the early and late stages of leukemogenesis. To determine the crucial changes in initiated cells that confer significant growth during the early stage of radiation-induced lymphomagenesis, we examined both the expression of receptors for thymus-derived cytokines and thymocyte response to cytokines before the onset of T cell lymphomas in B6C3F1 mice after split-dose irradiation. After irradiation, thymic T cell subsets underwent delayed regeneration consisting of two phases as determined by receptor expression. The first phase occurred within 1 week post-irradiation and was accompanied by transient expansion of T cell subsets strongly expressing receptor genes for IL-1, IL-2, IL-6, IL-7, IL-15, and TNF alpha. The second phase occurred 12 weeks after irradiation and was characterized by increased expression of IL-9R alpha. Thymocytes from non-irradiated control mice were unresponsive to IL-9. However, IL-9 acted synergistically with IL-7 and PHA to stimulate the proliferation of irradiated cells during the second post-irradiation phase. Moreover, these cells showed hyper-responsiveness to IL-7 or PHA alone compared to age-matched non-irradiated control thymocytes. These results suggest that the unusual expression of IL-9 receptors and/or increased responsiveness of thymocytes to cytokines are key processes in the development of radiation-induced T cell lymphomas.